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                                   Abstract 
Laser acupuncture was found to be effective in treating various diseases 
(Radmayr et al, 2001 and Gottschling et al, 2008). However, there is no study 
investigating effectiveness of laser acupuncture in treating hyperfunctional dysphonia. 
The objective of present study was to investigate the effectiveness of intensive laser 
acupuncture therapy to restore the vocal functions and wound healing of patients with 
hyperfunctional dysphonia. 20 subjects aged between 22 and 54 years were randomly 
assigned to a treatment group and a placebo group. In treatment group, laser 
acupuncture of 500mW output and 808nm wavelength had been applied on acupoints 
Renyin (St9), Lieque (Lu7), Hegu (LI4), Lianquan (CV23) and Zhaohai (Ki6). In the 
placebo group, placebo laser device had been used. The subjects received 12 treatment 
sessions, 2 times a week for 6 weeks. Voice range profile phonatogram, laryngo-
stroboscopy and Voice Activity and Participation Profile were conducted before, 
immediate after, and four weeks after the treatment. No significant improvement was 
found in treatment group. This suggested laser acupuncture had minimal immediate 
and long term effect in treating hyperfunctional dysphonia with associated pathologies.   
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                              Introduction 
According to Colton, Casper and Leonard (2006), hyperfunctional dysphonia is 
defined as impairment in the ability to produce voice sounds and it is found to be one 
of the most common types of voice disorder. Hyperfunctional dysphonia is usually due 
to vocal lesions such as thickened vocal folds, vocal fold nodules and polyps resulted 
from vocal misuses and abuses.  Conservative voice therapies including vocal hygiene 
program and vocal facilitative technique are commonly used to treat these pathological 
changes and the associated dysphonia (Colton, Casper & Leonard, 2006). Vocal 
hygiene program is preventive in nature which aims at eliminating phonotraumatic 
vocal behaviours and monitoring the lifestyle or diet to help support a healthy voice 
(Ramig & Verdolini, 1998). Vocal facilitative technique aims at protecting voice in 
manners which are less traumatic to vocal fold vibration and persuade voice practice to 
protect the vocal folds from the strenuous demands (Colton, Casper & Leonard, 2006). 
Vocal hygiene and vocal facilitative technique have been proven to be effective for 
treating hyperfunctional dysphonia (Roy et al, 2003). However, it usually takes several 
month of intensive training to demonstrate improvement (Roy et al, 2003). Recently, 
acupuncture has been found to be effective in treating hyperfunctional dysphonia. A 
treatment-placebo group study conducted by Yiu et al (2003) showed that significant 
improvement in range of voice production, voice quality and patient’s perception of 
quality of life were found in the treatment group when compared to the placebo group. 
Traditional acupuncture is an invasive technique which often causes certain degree of 
pain and possibility of bacterial or viral infection, trauma of tissue and organ, and risk 
of broken needles retained in the body (Low, 2001). 
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Therefore, the objective of this study is to investigate the effectiveness of using 
intensive laser acupuncture in treating hyperfunctional dysphonia associated with vocal 
lesion. Laser Acupuncture is chosen as an alternative treatment to treat hyperfunctional 
dysphonia as medical field is becoming more interested in it. In this study, the 
effectiveness refers to the ability of the laser acupuncture to restore normal voice or 
alleviate the adverse impacts caused by hyperfunctional dysphonia. 
Theories of laser acupuncture  
Laser acupuncture is defined as the stimulation of traditional acupuncture 
points with low-intensity, non-thermal, laser irradiation with wavelength between 
600nm and 1000nm and power from 5mW to 500mW (Whittaker, 2004). 
 Laser acupuncture was chosen since it is regarded as a non-invasive treatment 
which reduces the pain, recovery time associated and possibility of viral and bacterial 
infection with invasive treatments. Also, it is a method which is more appropriate for 
stimulation of difficult points such as auricular acupuncture points (e.g. for smoking 
cessation) or points around the perineum or genitals (e.g. for sexual dysfunction) 
(Baxter, 1989).  
Studies investigating the effect of acupuncture on voice disorders 
 Studies have shown that laser acupuncture was effective in alleviating 
myofascial pain ( Yiming et al, 2000, Hakguder et al, 2003 and Ilbuldu et al, 2004) , 
postoperative nausea and vomiting (Schlager, Offer & Baldissera, 1998 and  Butkovic 
et al, 2005), nocturnal enuresis (Radmayr et al 2001 and  Karaman et al , 2011), and for 
the relief of chronic tension headache ( Ebneshahidi et al, 2005 and Gottschling et al, 
2008). A systematic review on clinical effectiveness of laser acupuncture conducted by 
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Baxter, Bleakley and McDonough (2008) suggested that laser acupuncture could be 
considered as a viable alternative to more traditional forms of acupuncture point 
stimulation.  
 A recent study found that laser acupuncture with a wavelength of 405nm 
increased the cerebral blood flow (Wang et al, 2010). It shows the effect of laser 
acupuncture on circulatory system and it may account for the mechanism why laser 
acupuncture is effective in treating various diseases. 
Outcome measures 
Chan (2008) suggested assessment in voice quality; vocal function and quality 
of life should be included in clinical evaluation of voice. Images of vocal folds of 
patients captured by Kay’s Rhino-Laryngeal Stroboscope system, Acoustic analysis of 
Voice range profile recorded by using the Phog 2.0 program, and Voice Activity and 
Participation Profile were the outcome measures used in the present study. (Ramig & 
Verdolini, 1998 and Ma, 2001)  
Research hypothesis 
            The hypothesis for the present study was that laser acupuncture would restore 
normal vocal functioning or alleviate impacts led by hyperfunctional dysphonia. The 
aim of this study is to investigate the effectiveness of a 12-sesion long, two times a 
week for six weeks, intensive laser acupuncture therapy 500mW output and 808nm 
wavelength for treating hyperfunctional dysphonias associated with vocal folds 
pathological changes. 
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                                    Method 
The study was carried out at the Clinical Voice Centre of the Voice Research 
Laboratory, The University of Hong Kong. A randomized control (treatment-placebo), 
double-blind design was employed. The subjects and the experimenters were both 
blind to the group allocation as to reduce demand characteristics and experimenter 
effects (Shaungnessy, Zechmeister & Zechmeister, 2002) 
Participants 
 A total of 20 Chinese subjects with hyperfunctional dysphonia diagnosed by 
ENT surgeons (5 males and 15 females, mean age=40.5 years; SD=11.49 years; 
range=22-54years) participated in the study. Ten (50%) of them were teachers, two 
(10%) were housewife, three (15%) were sales promoter, the remaining were clerk, 
account director, student, tour guide and trainer. They were recruited from the Internal 
Voice Clinic of The University of Hong Kong. The inclusive criteria and consent form 
were listed in Appendix 1 and 2 respectively. Inclusive criteria were verified by 
medical history, patient report during recruitment. Nine (45%) of them were diagnosed 
as having nodules, six (30%) having polyps, the remaining were diagnosed as having 
vocal folds thickening, chronic pharyngitis, chronic laryngitis and gap on adduction. 
Randomized treatment, placebo study 
A randomized treatment-placebo group design was used. The subjects were 
randomly assigned into two groups, the treatment group and the placebo group. Eight 
subjects (two males and six female, three were diagnosed as having nodules, three 
having polyps, and two having others) were assigned to the treatment group. Twelve 
subjects (three males and nine females, six were diagnosed as having nodules and three 
having polyps and three having others) were assigned to the placebo group.  
Effectiveness of laser     7 
 
 
 
Apparatus 
Computerized program 
 Recording and analysis of voice range profile were carried out by using the 
Swell’s Real-time DSP Phonetograph Version 2.0 (Phog 2.0, AB Nyvalla DSP) 
installed in a Pentium III computer. 
Laser Acupuncture needle 
            Laser acupuncture of 500mW output and 808nm wavelength was used 
(Appendix. 3).         
Rigid laryngo-stroboscopy 
             Rigid laryngo-stroboscopy was used and the imaged was captured by Kay’s 
Rhino-Laryngeal Stroboscope system (RLS Model 9100B). 
Procedures 
 During the treatment period, Subjects in both treatment group and placebo 
group received twelve laser acupuncture treatment sessions conducted by an 
experienced acupuncturist at the Internal Voice clinic of The University of Hong Kong. 
The subjects were given the laser acupuncture two times a week for six weeks.  
              Subjects in treatment group received laser acupuncture treatment on five sets 
of acupuncture points Renyin (St9), Lieque (Lu7), Hegu (LI4), Zhaohai (Ki6) and 
Lianquan (CV23) which are  related to voice (Lian et al., 2000) . St, Lu, LI, Ki and CV 
refer to stomach meridian, lung meridian, large intestine meridian, kidney meridian 
and conception vessel meridian respectively (Lian et al., 2000). Laser Device was 
placed on the area of the acupoints selected for five minutes. The acupuncture was 
undertaken in a quiet clinic room in which subjects lied down on a couch. 500mW 
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output and 808mn wavelength of electromagnetic wave were released from the laser 
device. The laser acupuncture session lasted for approximately 15 minutes. 
Subjects in the placebo group were given a red color non-laser beam from a 
light emitting diode (LED) on the same five sets of acupoints. 
            Three outcomes measures were collected by an examiner, who has no 
knowledge on the group assignment. 
The measures were conducted   a) on the same day of the first laser 
acupuncture session, b) on the day of last laser acupuncture treatment and c) four 
weeks after the last session. 
Three outcome measures 
1)Laryngo-stroboscopy image Analysis    
Stroboscopic images of vocal folds of patients captured by rigid laryngo-
stroboscopy were recorded with the Kay’s Rhino-Laryngeal Stroboscope system (RLS 
Model 9100B) in a quiet Voice laboratory. Each subject was asked to sustain the vowel 
/a/ as long as possible. The color image of the vocal folds and the vibration of the vocal 
folds were captured. Stroboscopy was used as it provides visual inspection of vocal 
folds (Poburka, 1999) and a qualitative reflection of the larynx condition (Rosen, 2005).  
The images were examined by three experienced speech therapists. All of them 
had at least 10 years of experiences in interpreting laryngostroboscopic images. They 
were blind to the group assignment.   
Images were presented in power point slide with an anchor of normal vocal fold 
function (See Appendix 4) on a 27-inch Apple LED monitor.  Anchors were given as 
provision of external referenced standards would enhance the validity of measure 
(Rosen, 2005). The raters were invited to rate a total of 72 videos (three practice video, 
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60 videos from subjects and nine repeated videos for reliability measures). Three 
practice videos were given to ensure that the raters were familiar with the rating. The 
order of the subject presentation and the order of video presentations were randomized.   
Fifteen percents (i.e. nine videos, six from two subjects in the treatment group and 
three from one subject in the placebo group) of the videos were randomly selected and 
duplicated for determining the intra-rater reliability.  
The raters had to mute the computer before rating to ensure the auditory 
perception would not affect the rating on the vibratory pattern of the vocal folds. Also, 
raters were asked to rest for 10 minutes after every 18 videos. 
The raters were given the Stroboscopic Assessment Form (SAF) (See Appendix 
5) and were asked to rate the parameters which were adopted from Stroboscopy 
Evaluation Rating Form (SERF) by Poburka (1999) as it has been stated that it showed 
a better agreement, reliability, faster administration time and less hesitation in 
judgement  when compared to other rating forms.  
The raters firstly evaluated the extent area of mass lesion or redness on the 
vocal folds. The vocal fold area was covered by in total 66 grids on SAF and the 
clinicians were asked to mark the extent area of mass lesion and redness on the figure. 
Glottal closure pattern, appearance of glottis during the most closed portion of the 
glottal cycle was also recorded. Then, raters rated the amplitude of vibratory 
movement of left and right vocal folds which is the extension of vibratory movement 
of vocal folds laterally to midline. The amplitude of vibratory movement was rated 
with a 5point scale, 20, 40, 60, 80 and 100, with 20 being the worst and 100being the 
best. Lastly, the Medio-lateral compression and Antero-posterior compression of 
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Supraglottic activity were rated by ranking between 0 and 5, with 0 being normal and 5 
being mostly affected. 
The three raters evaluated the videos at the same time but independently and 
then came up with a consensus ratings for each image presented after they had 
independently given their own ratings. The entire assessment session lasted for about 
three hours.  
2) Acoustic analysis (voice range profile) 
Voice range profiles were recorded in a quiet voice laboratory using the Swell’s 
Real-time DSP phonetograph Version 2.0 (Phog 2.0, AB Nyvalla) with a Pentium III 
500-MHz PC computer.and a 17-inch monitor (Philip 170B4). A head-mounted 
condenser microphone (AKG Acoustics, C420) at a mouth-to-microphone distance of 
ten centimetres was used to record the sound samples. Calibration of loudness level of 
the Phog 2.0 system was undertaken before every recording. 1) Maximum fundamental 
frequency, 2) minimum fundamental frequency, 3) highest intensity level, 4) lowest 
intensity level, 5) intensity range, 6) vocal area of the subjects will be analysed 
throughout the three time slots. Subjects were asked to sustain vowel /a/ at different 
scale without whispering and vocal fry by the modelling by a computerized pitch 
prompter. Subjects had to glide the pitch and intensity respectively until the scale was 
too low or too high and too loud or too soft to produce (Ma & Yiu, 2002).  
 3) Voice Activity and Participation Profile (VAPP) measurement:  
VAPP is a well validated measure in evaluating one’s perception of the severity 
of voice disorders and how voice disorders impact his/her quality of life in several 
aspects in terms of the activity and participation level which follows the International 
Classification of Functioning (World Health Organization, 2001) literature (Yiu et al, 
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2007). The Chinese version of Voice Activity and Participation Profile (VAPP, Ma & 
Yiu, 2001) was adapted to measure the quality of life of the subjects affected by the 
hyperfunction dysphonia throughout the three time slots. Total Activity limitation 
Scale and Total Participation Restriction Score were compared. 
                                    Data Analysis 
Statistical analysis on group comparison, intra and inter judge reliability were 
done. 
1) Group comparison  
Since number of subjects was small, normal distribution could not be assumed. 
Therefore, parametric test should be used (Howell, 1999). Statistical analyses on the 
change of outcome measures 1) maximum fundamental frequency (Fmax), 2) 
minimum fundamental frequency (Fmin), 3) maximum intensity (Imax), 4) minimum 
intensity (Imin), 5) intensity range (Irange), 6) vocal area (Area), 7) activity limitation 
score (ALS), 8) participation restriaction score (PRS) ,9) extent area of mass lesion on 
right vocal fold (MassR), 10) extent area of redness on right vocal fold (RedR) , 11) 
extent area of mass lesion on left vocal fold (MassL), 12) extent area of redness on 
right vocal fold (RedL), 13) extent area of mass lesion on vocal folds (Mass), 14) 
extent area of redness on vocal folds (Red), 15) amplitude of vibratory movement of 
left vocal fold (AmpL), 16) amplitude of vibratory movement of right vocal fold 
(AmpR), 17) medio-lateral compression of Supraglottic activity( SupActML) and 18) 
antero-posterior compression of Supraglottic activity (SupActAP)  were done by using 
Mann-Whitney test and Wilcoxon signed ranks test to assess the difference between 
group and within-group. 
2) Intra-judge reliability 
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 Intra-judge reliability were obtained for 9) MassR, 10) RedR , 11) MassL, 12) 
RedL, 13) Mass, 14) Red, 15) AmpL, 16) AmpR, 17) SupActML and 18) SupActAP   
Pair comparison tasks were carried out to some outcome measures. Pre-
treatment-posttreament comparison was used to find the immediate effect of laser 
acupuncture on hyperfunctional dysphonia. If there is positive immediate effect from 
laser acupuncture, pretreament-Follow-up comparison would be used to assess the long 
term effect of laser acupuncture on hyperfunctional dysphonia.  
                                               Result 
Voice range profile 
The means, standard deviations and ranges of the change in 1) Fmax, 2) Fmin, 
3) Imax, 4) Imin, 5) Irange, 6) Area between pre-treatment and post treatment in 
treatment group and placebo group were listed in Table 1. Changes of the parameters 
between pre-treatment and post-treatment assessments were compared across groups. 
The 1) Fmax, 2) Fmin, 3) Imax, 4) Imin, 5) Irange, 6) Area were also compared 
within each group. Comparisons were made between a)pre-treatment and post-
treatment to assess the immediate effect of laser acupuncture and b) pre-treatment and 
follow-up assessment to assess the long term effect of laser acupuncture. The mean, 
standard deviations and range of the parameters were listed in Table 2a and 2b. 
Table 1. Mean, SD and range of pre-treatment and post-treatment change in voice range profile measures across 
group 
 
 
 
Parameters 
 
Treatment Group 
(n=8) 
 
Placebo Group 
(n=12) 
 
 
Mann-
Whitney U 
 
 
Z 
Score 
 
 
p-
level Mean SD Range Mean SD Range 
Cha Fmax 38.05 159.15 -203.80~ -32.05 135.22 -310.00~ 40.00 -0.62 .54 
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nge 
in  
(Hz) 360.70 144.10 
Fmin 
(Hz) 
1.31 15.90 -13.10~ 
38.70 
2.47 10.41 -16.50~ 
19.00 
39.00 -0.73 .47 
Imax 
(dBA) 
0.75 4.50 -6.00~ 
6.00 
4.42 5.14 -1.00~ 
17.00 
30.00 -1.40 .16 
Imin 
(dBA) 
0.63 4.21 -5.00~ 
7.00 
5.00 4.22 1.00~ 
14.00 
20.00 -2.17 .03* 
Irange 
(dBA) 
0.13 5.03 -8.00~ 
6.00 
-0.58 3.20 -5.00~6.00 43.50 -0.35 .73 
Area 
(semit
one X 
dB) 
76.50 159.70 -128.00~ 
391.00 
19.83 161.04 -161.00~ 
233.00 
38.00 -0.77 .44 
*significant at 0.05 level. 2 tailed 
Between group comparison 
 The mean change in Imin was greater in the placebo group than in the 
treatment group. Negative significant difference was identified between groups in the 
change in Imin (Mann-Whitney U=20, Z=-2.17, p= .03, < .05). None of the changes in 
other measures showed significant difference between the groups. 
Table 2a. Mean, SD and range voice range profile measures across time (pre-treatment and post-treatment) 
 
Parameters 
 
Pre-treatment 
 
Post-treatment 
Wilcoxon signed  
ranks tests 
 
Z score           p-level 
 
Mean 
 
SD 
 
Range 
 
Mean 
 
SD 
 
Range 
Treat
ment 
Group 
(n=8)  
Fmax 
(Hz) 
743.38 529.41 261.60~ 
1864.70 
781.42 479.40 370.00~ 
1864.70 
-0.73 .46 
Fmin 
(Hz) 
113.88 30.08 73.40~ 
138.60 
115.19 28.05 69.30~ 
138.60 
-0.37 .72 
Imax 
(dBA) 
108.25 6.02 101.00~ 
119.00 
109.00 8.33 95.00~ 
118.00 
-0.49 .62 
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Imin 
(dBA) 
69.00 7.87 54.00~ 
79.00 
69.63 6.72 59.00~ 
79.00 
-0.67 .50 
Irange 
(dBA) 
39.25 8.12 26.00~ 
54.00 
39.38 8.77 22.00~ 
50.00 
-0.07 .94 
Area 
(semiton
e X dB) 
 
844.00 451.73 364.00~ 
1874.00 
920.40 419.43 366.00~ 
1746.00 
-1.26 .21 
Placeb
o 
Group 
(n=12
) 
Fmax 
(Hz) 
605.42 191.29 277.20~ 
932.30 
573.38 148.50 311.10~ 
830.60 
-0.62 .53 
Fmin 
(Hz) 
124.76 30.59 61.70~ 
155.60 
127.22 33.57 58.30~ 
174.60 
-0.85 .40 
Imax 
(dBA) 
100.50 5.49 91.00~ 
111.00 
104.92 4.87 93.00 
114.00 
-2.48 .01* 
Imin 
(dBA) 
67.17 5.98 54.00~ 
74.00 
72.17 3.33 19.00~40.00 -3.07 .002* 
Irange 
(dBA) 
33.33 5.48 21.00~ 
41.00 
32.75 6.15 19.00~40.00 -0.75 .45 
Area 
(semiton
e X dB) 
638.83 217.66 352.00~ 
1048.00 
658.67 183.27 320.00~ 
1019.00 
-0.47 .63 
*significant at 0.05 level. 2 tailed 
Table 2b. Mean, SD and range voice range profile measures across time(pre-treatment and follow up) 
 
 
 
Parameters 
 
Pre-treatment 
 
Follow-up 
Wilcoxon signed  
ranks tests 
 
Z score           p-level 
 
Mean 
 
SD 
 
Range 
 
Mean 
 
SD 
 
Range 
Treat
ment 
Group 
(n=8)  
Fmax 
(Hz) 
743.38 529.41 261.60~ 
1864.70 
641.86 270.44 261.60~ 
1046.50 
-1.18 .24 
Fmin 
(Hz) 
113.88 30.08 73.40~ 
138.60 
115.44 26.25 73.40~ 
138.60 
-0.11 .92 
Imax 108.25 6.02 101.00~ 111.00 5.24 105.00~ -1.78 .08 
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(dBA) 119.00 118.00 
Imin 
(dBA) 
69.00 7.87 54.00~ 
79.00 
71.38 4.78 62.00~ 
77.00 
-1.26 .21 
Irange 
(dBA) 
39.25 8.12 26.00~ 
54.00 
39.63 7.13 30.00~51.00 -0.17 .87 
Area 
(semiton
e X dB) 
 
844.00 451.73 364.00~ 
1874.00 
844.62 257.72 431.00~ 
1197.00 
-0.98 .33 
Placeb
o 
Group 
(n=12) 
Fmax 
(Hz) 
605.42 191.29 277.20~ 
932.30 
602.59 180.34 246.90~ 
932.30 
-0.39 .69 
Fmin 
(Hz) 
124.76 30.59 61.70~ 
155.60 
126.13 33.52 58.30~ 
164.80 
-0.36 .72 
Imax 
(dBA) 
100.50 5.49 91.00~ 
111.00 
104.67 7.13 91.00~ 
114.00 
-1.65 .09 
Imin 
(dBA) 
67.17 5.98 54.00~ 
74.00 
71.25 3.89 66.00~ 
79.00 
-1.90 .06 
Irange 
(dBA) 
33.33 5.48 21.00~ 
41.00 
33.42 7.81 19.00~ 
47.00 
-0.08 .94 
Area 
(semiton
e X dB) 
638.83 217.66 352.00~ 
1048.00 
697.58 236.93 318.00~ 
1162.00 
-1.02 .31 
*significant at 0.05 level. 2 tailed 
Within group comparison   
               There was no significant improvement found in all parameters concerning 
frequency across time in both treatment group and placebo group. For intensity 
parameters, mean maximum intensity produced by placebo group in post-treatment 
was found to be significantly higher than in pre-treatment (Wilcoxon signed ranks test, 
Z=-2.48, p= .01, < .05). In addition, mean minimum intensity produced by placebo 
group in post-treatment was found to be higher than in pre-treatment (Wilcoxon signed 
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ranks test, Z=-3.07, p= .002< .05). No significant change was found in intensity 
measures in treatment group across time.  
Voice Activity and Participation Profile (VAPP) 
               The means, standard deviations and ranges of the change in 7) ALS, 8) PRS 
between pre-treatment and post treatment in treatment group and placebo group were 
listed in Table 3. Changes of the parameters between pre-treatment and post-treatment 
assessments were compared across groups. 
               The 7) ALS, 8) PRS were also compared within each group. Comparisons 
were made between a) pre-treatment and post-treatment to assess the immediate effect 
of laser acupuncture and b) pre-treatment and follow-up assessment to assess the long 
term effect of laser acupuncture. The mean, standard deviations and range of the 
parameters were listed in Table 4. 
Table 3. Mean, SD and range of pre-treatment and post-treatment change in VAPP measures across group 
 
 
 
Parameters 
 
Treatment Group 
(n=8) 
 
Placebo Group 
(n=12) 
 
 
Mann-
Whitney U 
 
 
Z 
Score 
 
 
p-
level Mean SD Range Mean SD Range 
Change 
in  
 
ALS 
 
 
-1.86 17.81 -20.00~ 
34.00 
-11.00 21.64 -40.00~ 
34.00 
32.50 -0.80 .42 
PRS -2.14 11.68 -16.00~ 
19.00 
-6.00 14.75 -34.00~ 
31.00 
30.00 -1.02 .31 
*significant at 0.05 level. 2 tailed 
Between group comparisons 
                  None of the changes in VAPP measures showed significant difference 
between the groups. 
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Table 4a. Mean, SD and range voice range profile measures across time(pre-treatment and post-treatment) 
 
 
 
Parameters 
 
Pre-treatment 
 
Post-treatment 
Wilcoxon signed  
ranks tests 
 
Z score               p-level 
 
Mean 
 
SD 
 
Range 
 
Mean 
 
SD 
 
Range 
Treat
ment 
Group 
(n=8) 
 
ALS 47.43 27.20 2.00~ 
84.00 
45.57 27.47 8.00~ 
81.00 
-0.85 .40 
PRS 46.29 24.30 6.00~ 
71.00 
44.14 24.13 10.00~ 
68.00 
-0.51 .61 
Placeb
o 
Group 
(n=12) 
ALS 71.25 22.69 7.00~ 
91.00 
53.67 28.98 4.00~ 
95.00 
-1.96 .05* 
PRS 66.75 23.23 11.00~ 
95.00 
60.75 21.91 12.00~ 
89.00 
-2.12 .03* 
*significant at 0.05 level. 2 tailed 
Table 4b. Mean, SD and range voice range profile measures across time(pre-treatment and follow up) 
 
 
 
Parameters 
 
Pre-treatment 
 
Follow up 
Wilcoxon signed  
ranks tests 
 
Z score               p-level 
 
Mean 
 
SD 
 
Range 
 
Mean 
 
SD 
 
Range 
Treat
ment 
Group 
(n=8) 
 
ALS 47.43 27.20 2.00~ 
84.00 
45.14 25.86 10.00~ 
74.00 
-0.85 .40 
PRS 46.29 24.30 6.00~ 
71.00 
46.86 25.60 9.00~ 
71.00 
-0.11 .92 
Placeb
o 
Group 
(n=12) 
ALS 71.25 22.69 7.00~ 
91.00 
59.17 27.40 3.00~ 
98.00 
-1.84 .07 
PRS 66.75 23.23 11.00~ 
95.00 
58.42 23.08 5.00~ 
80.00 
-2.20 .03* 
*significant at 0.05 level. 2 tailed 
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Within group comparison 
                There was no significant improvement found in all parameters concerning 
frequency across time in treatment group. For placebo group, mean ALS and PRS 
produced by placebo group in post-treatment were found to be significantly lower than 
in pre-treatment (Wilcoxon signed ranks test, Z=-1.96, p= .05, < .05 and Wilcoxon 
signed ranks test, Z=-2.12, p= .03, < .05). Moreover, mean PRS produced by placebo 
group in follow up was found to be significantly lower than in pre-treatment (Wilcoxon 
signed ranks test, Z=-2.20, p= .03,< .05).  
Laryngo-stroboscopy image 
              Table 5 listed the inter judge and intra judge agreement of the three raters in 
the Laryngo-stroboscopy image analysis. Agreement within one unit on the ratings of 
two judges was set as the criteria of good inter-judge agreement. Criteria of good intra 
judge agreement would be agreement within one unit on the ratings between two trials 
of a duplicated stimulus. Inter-rater agreements within one rating unit for all 
parameters were higher than 79.5%. Intra-rater agreements within one rating unit for 
all parameters were above 77.5%. 
 Table 5: Inter judge and intra judge agreement in Laryngo-stroboscopy image 
Agreement 
(within 1 unit) 
 
MassR 
 
RedR 
 
MassL 
 
RedL 
 
AmpR 
 
AmpL 
 
SupActAP 
 
SupActML 
Inter- 
rater 
agree
ment 
 
rater1-rater2 79.7% 87.0% 95.7% 84.1% 100.0% 100.0% 98.6% 95.7% 
rater1-rater3 97.1% 100.0% 97.1% 85.5% 97.1% 97.1% 91.3% 95.7% 
rater2-rater3 94.2% 89.9% 91.3% 88.4% 98.6% 100.0% 94.2% 92.8% 
Intra- Rater 1 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 88.9% 100.0% 
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rater 
agree
ment 
Rater 2 77.8% 100.0% 88.9% 100.0% 100.0% 100.0% 88.9% 100.0% 
Rater 3 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 88.9% 88.9% 
Consensus 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
 
            As the inter and intra rater agreement were found to be high, the consensus 
rating was selected to compare. 9)MassR, 10)RedR , 11)MassL, 12)RedL, 13)Mass, 
14)Red, 15)AmpL, 16)AmpR, 17)SupActML and 18)SupActAP were also compared 
within each group. Comparisons were made between  a)pre-treatment and post-
treatment to assess the immediate effect of laser acupuncture and b) pre-treatment and 
follow-up assessment to assess the long term effect of laser acupuncture. The mean, 
standard deviations and range of the parameters of the consensus ratings were listed in 
Table 6.  
 Table 6a. Mean, SD and range of Laryngo-Stroboscopy  measures across time(pre-treatment and post-treatment) 
 
 
 
Parameters 
 
Pre-treatment 
 
Post-treatment 
Wilcoxon signed 
ranks tests 
 
Z score         p-level 
 
Mean 
 
SD 
 
Range 
 
Mean 
 
SD 
 
Range 
Treatme
nt 
Group 
(n=8)  
MassR 0.63 0.74 0.00~2.00 0.63 0.74 0.00~2.00 -1.41 .16 
RedR 1.13 2.10 0.00~6.00 1.00 1.51 0.00~4.00 -1.00 .32 
MassL 1.63 1.30 0.00~4.00 1.13 0.99 0.00~3.00 -0.83 .41 
RedL 0.38 0.74 0.00~2.00 0.50 0.93 0.00~2.00 -1.00 .32 
Mass 2.25 1.58 0.00~4.00 1.75 1.28 0.00~3.00 -0.82 .41 
Red 1.50 2.27 0.00~6.00 1.50 2.07 0.00~4.00 0.00 1.00 
AmpR 32.50 10.35 20.00~40.00 30.00 10.69 20.00~40.00 -1.41 .16 
AmpL 25.00 9.26 20.00~40.00 27.50 10.35 20.00~40.00 0.00 1.00 
SupActAP 0.50 0.76 0.00~2.00 0.75 0.71 0.00~2.00 -0.82 .41 
SupActML 
 
1.13 0.64 0.00~2.00 1.25 0.46 1.00~2.00 0.00 1.00 
Placebo MassR 1.33 1.23 0.00~3.00 1.33 1.15 0.00~3.00 0.00 1.00 
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Group 
(n=12) 
RedR 1.83 4.55 0.00~16.00 1.33 2.31 0.0~8.00 -0.38 .71 
MassL 0.67 0.98 0.00~3.00 0.67 0.89 0.00~2.00 0.00 1.00 
RedL 1.25 2.45 0.00~8.00 1.17 2.33 0.00~8.00 -0.14 .89 
Mass 2.00 1.54 0.00~4.00 2.00 1.60 0.00~4.00 0.00 1.00 
Red 3.08 6.79 0.00~24.00 2.50 4.60 0.00~16.00 -0.54 .59 
AmpR 26.67 9.85 20.00~40.00 25.00 9.05 20.00~40.00 -0.38 .71 
AmpL 26.67 9.85 20.00~40.00 30.00 13.48 20.00~60.00 -0.82 .41 
SupActAP 1.25 0.97 0.00~3.00 1.17 0.83 0.00~2.00 -0.33 .74 
SupActML 1.33 0.89 0.00~3.00 1.08 0.51 0.00~2.00 -1.13 .26 
*significant at 0.05 level. 2 tailed 
Table 6b. Mean, SD and range of Laryngo-Stroboscopy  measures across time(pre-treatment and follow up) 
 
 
 
Parameters 
 
Pre-treatment 
 
Follow up 
Wilcoxon signed 
ranks tests 
 
Z score         p-level 
 
Mean 
 
SD 
 
Range 
 
Mean 
 
SD 
 
Range 
Treatme
nt 
Group 
(n=8)  
MassR 0.63 0.74 0.00~2.00 0.38 0.52 0.00~1.00 -1.00 .32 
RedR 1.13 2.10 0.00~6.00 1.25 2.12 0.00~6.00 0.00 1.00 
MassL 1.63 1.30 0.00~4.00 1.00 0.76 0.00~2.00 -1.30 .19 
RedL 0.38 0.74 0.00~2.00 0.50 0.93 0.00~2.00 -1.00 .32 
Mass 2.25 1.58 0.00~4.00 1.38 1.06 0.00~3.00 -1.84 .07 
Red 1.50 2.27 0.00~6.00 1.75 2.49 0.00~6.00 -1.41 .16 
AmpR 32.50 10.35 20.00~40.00 32.50 14.88 20.00~60.00 -0.58 .56 
AmpL 25.00 9.26 20.00~40.00 30.00 15.12 20.00~60.00 -1.00 .32 
SupActAP 0.50 0.76 0.00~2.00 0.38 0.52 0.00~1.00 -0.38 .71 
SupActML 
 
1.13 0.64 0.00~2.00 1.00 0.00 1.00~1.00 -1.41 .16 
Placebo 
Group 
(n=12) 
MassR 1.33 1.23 0.00~3.00 1.33 1.15 0.00~3.00 0.00 1.00 
RedR 1.83 4.55 0.00~16.00 1.17 2.37 0.00~8.00 -0.74 .46 
MassL 0.67 0.98 0.00~3.00 0.67 0.78 0.00~2.00 0.00 1.00 
RedL 1.25 2.45 0.00~8.00 1.00 2.04 0.00~7.00 -1.34 .18 
Mass 2.00 1.54 0.00~4.00 2.00 1.41 0.00~4.00 0.00 1.00 
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Red 3.08 6.79 0.00~24.00 2.17 4.24 0.00~15.00 -1.23 .22 
AmpR 26.67 9.85 20.00~40.00 26.67 9.85 20.00~40.00 0.00 1.00 
AmpL 26.67 9.85 20.00~40.00 30.00 13.48 20.00~60.00 -1.00 .32 
SupActAP 1.25 0.97 0.00~3.00 1.25 0.97 0.00~3.00 0.00 1.00 
SupActML 1.33 0.89 0.00~3.00 1.42 0.67 1.00~3.00 -0.33 .74 
*significant at 0.05 level. 2 tailed 
Within group comparison 
            There is no significant change found in all parameters concerning laryngo-
stroboscopic analysis across time in both treatment group and placebo group. 
             The pattern of glottal closure was ranked between 1 and 3, 1 represents the 
normal condition and 3 represents the most severe condition. Complete glottal closure 
was ranked 1, anterior and posterior gap were ranked 2 and the rest were ranked 3. 
Table 7 showed the change in glottal closure pattern in two groups. 
Tables 7. The change in glottal closure pattern across time. 
 Pre-treatment-post-treatment Pre-treatment-follow up 
Negative 
change 
Positive 
change 
No 
change 
Negative 
change 
Positive 
change 
No 
change 
Treatment Group 
n=8 
1 2 5 1 1 6 
Placebo Group 
n=12 
3 3 6 3 2 7 
                                                         Discussion 
The objective of present study was to investigate the effectiveness of a 12-
sesion long, two times a week for six weeks, intensive laser acupuncture therapy for 
treating hyperfunctional dysphonias associated with vocal folds pathological changes.  
Voice range profile 
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             For frequency measures, both treatment group and placebo group did not show 
a significant change in maximum fundamental frequency, minimum fundamental 
frequency. According to Colton and Casper (1996), variation of length, mass and 
tension of vocal folds determine the ability to vary the fundamental frequency. Since 
both groups did not demonstrate significant increase in maximum fundamental 
frequency nor a significant decrease in minimum fundamental frequency, there is no 
improvement in vocal functions by extending the physiological limits in fundamental 
frequencies after laser acupuncture treatment. This finding is coherent with no 
significant reduction in the extent of lesion and redness in vocal folds in both treatment 
group and placebo group. Therefore, no significant change in frequency measures can 
be explained by laser acupuncture of 500mW output and 808nm wavelength offering 
no healing effect to the lesion of vocal folds.  It would not cause and/or help prevent 
deterioration of the vocal function. Also, it implied that subjects in both groups did not 
show deterioration in maximum and minimum fundamental frequency.    
              In the pre-treatment –post treatment comparison and pre-treatment –follow up 
comparison in the frequency parameters, the treatment group and placebo group did 
not show significant change. Therefore, one may interpret laser acupuncture of 500mW 
output and 808nm wavelength does not offer immediate effect nor long term effect to 
vocal functions. 
              For intensity measures, the placebo group demonstrated a significant 
improvement in minimum intensity while the treatment group did not (see Table 1). 
And both groups demonstrated similar change in other intensity measures and profile 
area. This suggests that the intensity measures did not respond to laser acupuncture of 
500mW output and 808nm wavelength. Since variation in intensity was controlled by 
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the subglottal pressure, i.e. the control of vocal folds and breath support. (Colton & 
Casper, 1996) One may interpreted that the laser acupuncture of 500mW output and 
808nm wavelength had minimal effect on the control of breath support and vocal folds 
or the acupoint chosen had minimal effect on improving the breath support.  
              Since there is no laser treatment offered to subjects in placebo group, the 
negative significant change shown in placebo group in the comparison of the change in 
minimum intensity suggested that the subjects in placebo group showed significant 
deterioration in minimum intensity.  
In the comparison of intensity and vocal area parameters between pre-treatment 
and post-treatment, the placebo group showed significant improvement in maximum 
intensity and significant deterioration in minimum intensity whereas no change in 
intensity range. This can be explained by the practice effect in voice range profile 
suggested by Ma (2001). The subjects in placebo group practice the gliding of intensity, 
therefore the subjects could produce a higher maximum intensity. Treatment group 
showed no significant change in intensity measure and it implies that laser acupuncture 
of 500mW output and 808nm wavelength did not offer immediate effect to intensity. 
In comparing the intensity and vocal area parameters between pre-treatment 
and follow up, both groups showed no significant change in all intensity and vocal area 
parameters. This can be concluded by no long term effect brought by the laser 
acupuncture of 500mW output and 808nm wavelength. 
In summary, no improvement in vocal functions, which are reflected by 
intensity and fundamental frequency measures, were found in subjects receiving laser 
acupuncture of 500mW output and 808nm wavelength. 
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Voice Activity and Participation Profile (VAPP) 
There is no significant difference found in the change of Activity limitation 
score and Participation restriction score between the treatment group and placebo 
group across pre-treatment and post-treatment. This implies that the treatment group 
and placebo group showed similar reduction in Activity limitation score and 
Participation restriction score. It is believed that the two groups reacted comparably in 
various communicative situations and improvements in quality of life were found to be 
similar in treatment group and placebo group.  This can be explained by the similar 
change in voice range profile and the stroboscopic measures. 
In the comparison across time, Placebo group showed significant reduction in 
ALS and PRS from pre-treatment to post treatment while the treatment group did not. 
This implied placebo laser device is more effective in improving the quality of life of 
the subjects. However, it is believed that the improvement in quality of life due to the 
reduction in ALS and PRS can be accounted by the placebo effect. The subjects may 
have expectation that they were receiving effective treatment, so the reduction in 
anxiety makes them think they have better quality of life. Additionally, it could be 
explained by subjects not remember what s/he has filled in the ALS and PRS in pre-
treatment. Since the subjects may have forgotten the score filled last time, so the 
subjects would not have an anchor in rating whether the placebo laser brings 
improvement to their lives. 
Placebo group also showed significant reduction in PRS from pre-treatment to 
follow up while treatment group did not. This implied that the placebo group showed 
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maintenance in reduction in participation restriction in life while the activity limitation 
went up from the post treatment to follow up. 
Nevertheless, treatment groups showed no significant reduction in ALS and 
PRS across time. This indicted that laser acupuncture of 500mW output and 808nm 
wavelength did not show immediate effect and long term effect in improving quality of 
life of the subjects in terms of activity limitation and participation restriction. 
Laryngo-stroboscopy image 
There was no significant change found in all stroboscopic analysis in both 
placebo group and treatment group across. It implied that laser acupuncture of 500mW 
output and 808nm wavelength has minimal immediate and long term effect on healing 
the lesion and redness on the vocal folds and restoring the normal functioning of vocal 
folds in the perspective of professionals.  
The findings were in line with the voice range profile and partly to the VAPP 
findings. Since the analysis of visual perception of vocal folds showed that there is no 
significant change in lesions and vocal functions, the subjective measure of voice 
quality would show no significant change. Interestingly, subjects in placebo group 
showed significant improvement in activity limitation and participation restriction. 
This may suggest that the use of device to visualize the vocal folds would help 
determine whether voice therapy should be given or ceased rather than relying on the 
perception of patients with hyperfunctional dysphonia with associated pathologies. 
As laser acupuncture is used as an alternative therapy of traditional needle 
acupuncture. Mechanism of traditional needle acupuncture is to regulate the qi to 
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restore the equilibrium of qi through needling at the acupoints (Cheng, 2001 and 
Huang, 1996).  Mann (1992) suggested that needling at specific acupoints would 
trigger neurotransmissions that deliver message to the corresponding cortical areas of 
the brain and autonomic nervous system and endocrine system would then regulate the 
corresponding body activities.  De Qi, the excitation of qi through the acupuncture 
channels by mean of needle stimulation, moxibustion, massage or other procedure 
(Kong et al., 2007) is the clinical sign to determine whether the acupoints were 
stimulated. A randomized, placebo-controlled study by Leung (2009) investigating 
whether De Qi was perceived in laser acupuncture showed that laser acupuncture 
would not trigger De Qi. This may explain the reasons of having no significant 
improvement in vocal functions found in present study.   
Limitation of present study 
The small sample size of the present study restricted the use of statistical tests. 
The present study only fit the use of non-parametric test (Howell, 1999). Shaungnessy 
et al., 2000) suggested that the power of the statistical tests, hence the power of present 
study would be reduced by the use of non-parametric tests. Homogeneity of the 
treatment group and placebo group would be likely affected by the small sample size.  
In the use of stroboscopic assessment form, since the three raters were new to 
the form, less than 75% inter-rater and intra-rater reliabilities were found on the 
stroboscopic images.  
The use of wavelength of laser may restrict to conclude whether laser 
acupuncture would restore vocal functions of patients with hyperfunctional dysphonia 
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with associated pathologies. As studies showing laser acupuncture is effective in 
healing disease used laser acupuncture with various wavelengths. 
           Furthermore, the voice behaviour was not controlled in the present study. The 
practice of vocal hygiene during the six weeks may help improve the vocal functions 
due to the spontaneous recovery of the patients. 
 Further research study directions 
To increase the power, the present study should be carried out with more 
subjects (e.g. N=120). Subjects should be randomly assigned to three groups, treatment 
group receiving laser acupuncture, placebo group receiving placebo laser and no-
treatment group receiving no treatment. Similar number of male and female subjects 
should be included in the study to provide a more significant clinical implication of the 
effect between genders. Also, study by Litscher et al (2010) mooted that violet laser 
would increase cerebral blood flow velocity; laser acupuncture of 405nm should be 
used to ensure the triggering of De Qi. 
The use of stroboscopic analysis should be kept. More practice trials of the use 
of stroboscopic assessment form should be given in order to rise the inter and intra 
judge reliability.  The variety of pathologies should be controlled as the laser 
acupuncture may only be effective to certain vocal pathologies. 
Furthermore, the effectiveness of laser acupuncture in restoring vocal functions 
of patients with hyperfunctional dysphonia with associated pathologies can be 
compared with the traditional acupuncture and voice therapy. 
Conclusion 
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The research study was a preliminary study to investigate whether laser 
acupuncture could restore vocal functions of patients with hyperfunctional dysphonia 
with associated pathologies. Results of the present study showed that there were no 
significant change across time in the highest and lowest fundamental frequency, 
highest and lowest intensity, intensity range, vocal area, Activity limitation score and 
Participation restriction score in VAPP, Mass and Redness of lesion on vocal folds,  
Amplitude of vibratory movement and Medio-lateral and Antero-posterior 
compression of Supraglottic activity. It can be concluded that no significant immediate 
and long term effect of laser acupuncture of 505mW output and 808nm wavelength to 
vocal function of patients with hyperfunctional dysphonia.  
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Appendix 1-----------Inclusive criteria of the recruitment of subjects 
1) between age 20 and 55 years of either gender as to exclude voice change due to 
puberty (before 18 years old ) or aging (above 56 years old). 
2) having had otolaryngological diagnosis within the preceding 15 days of having 
hyperfunctional dysphonia associated with pathological tissue change (nodules, fibrous 
mass, cyst, polyp or chronic laryngitis) due to vocal misuses or abuses. 
3) not receiving any medication during the period of participation which may have an 
effect on voice. 
4) never received any voice therapy before. 
5)having had no laser acupuncture or acupuncture before as to eliminate the experience 
effect. 
6)having no other illness which may affect the function of vocal folds. 
7) not having diagnosis or suspicion of neurological condition, hearing loss (hearing 
threshold of better ear not exceeding 35dB HL at 250Hz, 500Hz, 1000Hz, 4000Hz and 
8000Hz)  
8)having no experience of formal training on voicing or singing as voice range profile 
might by affected by previous training. 
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Appendix 2------Consent information for Subjects 
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Appendix 3------- Laser Acupuncture needle 
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Appendix 4----------------Images presented in assessing stroboscopic images  
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Appendix 5-----Stroboscopic Assessment Form 
Stroboscopic Assessment From (SAF) 
Some parameters were adapted from SERF (Poburka, 1999) 
 
 
 
 
 
 
 
 
 
Amplitude 
Extent of vibratory movement of vocal folds laterally to 
midline. 
 
 
 
 
 
Supraglottic activity 
Medio-lateral compression(ML): 
true vocal folds being obscured by the ventricular 
folds. 
Antero-posterior compression (A-P): 
compression of shortening of the aryepiglottic 
folds. 
Please mark the extent of lesion on the grid  
Please mark the extent of vibratory 
movement from midline according to the scale 
(2,4,6,8,10) 
Please mark the degree of 
compression according to the scale (0-5) 
Please circle the glottal closure  
Glottal closure: 
Appearance of glottis during 
the most closed portion of 
the glottal cycle 
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